The activity of carp muscle-specific creatine kinase at low temperature is enhanced by decreased hydrophobicity of residue 268.
Abstract The muscle-specific forms of creatine kinase in rabbit (RM-CK) and carp (M1-CK) exhibit different temperature-dependent functional properties. Replacing the glycine at residue 268 of RM-CK with asparagine increases the enzyme's activity at 10°C. In this study, we investigated how hydrophobicity of residue 268 affects the biochemical properties of RM-CK and M1-CK at low temperature. We generated three mutants of both RM-CK and M1-CK: Asp268, Lys268, and Leu268. The secondary structures of these mutants were similar, as revealed by their circular dichroism spectra. Similar to the Asn268 mutants, the Asp268 and Lys268 mutants of RM-CK and M1-CK exhibited higher specific activities at 10°C and pH 8.0. However, no such effect was observed for the RM-CK and M1-CK Leu268 mutants. While in the presence of cryoprotectant (sucrose or trehalose), the activities of wild-type RM-CK and M1-CK mutant enzymes with a hydrophobic residue at 268 were higher, and the effect was more profound at pH 8.0. It may be inferred that water molecules affect protein conformation around residue 268, thereby influencing protein stability at low temperature.